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METHODS OF CALCULATING HOSIERY SHIPPING CASE 
DIMENSIONS 


ABSTRACT 


Methods for calculating the dimensions of the most suitable arrangement of 
hosiery boxes which will require a minimum surface area of the shipping case, 
using both the proposed standard inside dimensions of hosiery boxes and boxes 
of other dimensions, are given. The development of the equations of a minimum 
surface of a hexahedron for a given volume is shown in the Appendix to be, when 


with sides a, b, and c, where k and c are constants, =e. Use is made of this 


in selecting the most economical case. The minimum areas are grouped and, in 
addition, the most common sizes are listed for the use of the manufacturer of all 
styles of hosiery. Considerations for the use of these dimensions are discussed 
The saving resulting from the reduction of the surface area in the design of the case 
is the feature brought out by this paper. 
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I. INTRODUCTION 


The recent adoption by the hosiery association of standard sizes 
for hosiery boxes has encouraged similar efforts to establish dimen- 
sions for economical hosiery shipping cases. Hosiery after boxing is 
sent to the jobber or retail merchant in cases which contain 60, 100, 
or 120 dozen pairs to the case. The 60 and 120 dozen cases are in 
accordance with established practice, but the 100 dozen case results 
from a more recent trade practice. These cases are made of wood, 
plywood, or heavy corrugated fiber board, the thickness ranging 
from three-eighths to seven-eighths inch for wood. Since the ma- 
terial used for the cases introduces a substantial item into the operat- 
ing expenses of a hosiery mill, any means of reducing this is econom- 
ically desirable. 
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An excellent basis for consideration of hosiery problems has been 
established through the cooperation of the National Association of 
Hosiery and Underwear Manufacturers. They have appointed a 
research and standardization committee to cooperate and formulate 
the problems which are of importance to their industry. In addition, 
they have established a fellowship at this bureau to work on hosiery 
problems. This cooperation has proven quite valuable in the solu- 
tion of this and other hosiery investigations. 


II. PURPOSE vs 


The purpose of this investigation was (a) to establish a system of 
arranging hosiery boxes in the case which will permit the most eco- 
nomical size of packing case; (0) to list the dimensions of this system of 
arrangement of boxes in layers for each type of standard hosiery 
boxes which will enable the adoption of standard packing cases. 


Ill. MINIMUM SURFACE FOR A DEFINITE VOLUME 


Since hosiery is usually packed in quantities of a definite number of 
dozens, little consideration need be given the fact that one large 
case would have less surface than a number of smaller cases which 
would hold the same number of boxes. The relation of the dimen- 
sions of the case, however, should be given detailed study. 

In considering the area of hexahedron cases (six sided, all sides 
forming right angles), the minimum surface for a given volume is 
obtained by using the perfect cube shape.!. The relation of the sides 
a, ka, ca, when they are not equal, for obtaining a minimum eo 
a a case is, when & and ¢ are constants 


__ 2k 
CSET 


A full development of this is given in the Appendix. 


IV. STANDARD HOSIERY BOX DIMENSIONS USED AS BASIS 
FOR CALCULATIONS 


It was decided that the standard hosiery boxes as established by 
the Bureau of Standards and the National Association of Hosiery 
and Underwear Manufacturers should be used as the basis for all 
calculations.’ 

These standards are: 


1 See Appendix. 
2B. S. Tech. Paper No. 253, Standardization of Hosiery Box Dimensions. 
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TABLE 1.—Inside dimensions of boxes proposed as standards for ladies’ hosiery 
[Accepted by National Association of Hosiery and Underwear Manufacturers] 


THREE FOLD 


Number | Number 
Number Width | Length | Height | of pairs lof folds of Description of hosiery 
in box | hosiery 


A 3% 3 3 | All silk hose. 
3% 1 3 3 | Boot silk hose. , 
934 1% 6 3 | Mercerized and boot silk. 
98% 334 12 3 Do. 
HOSE FOLDED IN ANKLE 
oe ee ee 6 11% 14 6 2 | Sheer mercerized hose. 
TL Eee Nee 6 11% 1% 6 2 Boot sul mercerized, and light-weight 
cotton. 
(i ae 6 11% 134 6 2 | Medium-weight cotton. 
iL ull ao 6 11% 214 6 2 | Heavy-weight cotton. 
i ee eae 6 11% 24% 12 2 | Mercerized and boot silk. 
11 Se mee 6 11% 3 12 2 | Light-weight cotton. 
1] ee eee 6 11% 3% 12 2 | Medium-weight cotton. 
19a es See 6 11% 42% 12 2 | Heavy-weight cotton. 
HOSE FOLDED IN GORE OF HEEL 
ISR Te 2 eROE 6 134% 14% 6 2 | Sheer mercerized hose. 
[Cee Se ere 6 1344 14% 6 2 Boot sis mercerized, and light-weight 
cotton. 
pry or Ba 6 1314 134 6 2 | Medium-weight cotton. 
if Gomer hen 6 134% 214 6 2 | Heavy-weight cotton. 
(2 ae 6 1344 2% 12 2 | Boot silk and mercerized. 
17 Ss See 6 1344 3 12 2 | Light-weight cotton. 
foe: wees 6 1314 3% 12 2 | Medium-weight cotton. 
A eee 6 1344 43% 12 2 | Heavy-weight cotton. 


TABLE 2.—I nside dimensions of boxes proposed as standards for men’s hosiery 


[Accepted by National Association of Hosiery and Underwear Manufacturers] 


Number 
Number | Width | Length | Height | ofpairs Description of hosiery 
in box 
Inches Inches Inches 
1 poe 4% 134 iy 6 | Silk, mercerized, and light-weight cotton. 
7085. g a ene 44 13144 2% 12 Do. 
Spy sek 4% 1314 3 12 | Heavy mercerized and cotton. 


TaBLE 3.—Inside dimensions of boxes for proposed improved method of packing 
men’s hosiery 


[Accepted by National Association of Hosiery and Underwear Manufacturers] 


l 
Number ; 
Number | Width | Length | Height | of pairs Description of hosiery 
in box 


Inches Inches Inches 
tae aN 31% 8i4 14 6 | Silk hose. 
2S 3% 84 2 6 | Mercerized and cotton hose. 


4. CIRCULAR OF THE BUREAU OF STANDARDS 
TABLE 4.—Inside dimensions of boxes proposed as standards for children’s (ribbed) 
hosiery 


[Accepted by National Association of Hosiery and Underwear Manufacturers] 


BOXES DESIGNED FOR MEDIUM-WEIGHT HOSIERY 


Number acs Width | Length | Height Number of pairs to a box and type of box 
Inches Inches Inches 
1 Le Ale ieee 4 23% 5 1% 
= | Bl om) 
5 eee eee 6 8 A 8 Bi ; 
7 REE ae Rage 7 314 834 2 3 pair in box; narrow box. 
eek eer 8 3% 1044 2 
Gamay nele Gos 9 44 1134 24 
(eRe es Cees 4 434 5 14% 
ee ] Rl OR) OR 
pt ene Rie! eae 6 614 4, g wat at cCieba need 
aaa ; 7 834 9 6 pairs in box; 2 layers of 3 pairs; wide box. 
i haa ie ante 8 734 104% 2 
Je otter ee 9 844 1134 24 
1 ae Sen 4 23% 5 34 
ee ee: 
SHES 2 Meee 6 B A, A, De a , 
ip: ee 314 834 Z 6 pairs in box; narrow box. 
1 gst opedel ier 8 3% 104% 44 
sb eee area 9 44 1134 46 
ho Vinee 4 434 5 34 
74) eae Om 5 oe a 378 
Pe Sh eee 6 614 A, A, teas i Oe ee an 
Se Lala 7 7 837 4 12 pairs in box; 2 layers of 6 pairs; wide box. 
Bs ena 8 734 10% 4M 
a AE 8 9 84% 113% 416 


The children’s boxes, because of their wide diversity of sizes, have 
not been included in the present paper. However, the plan presented 
in this paper may be followed for obtaining the dimensions of the 
most economical case for each of these sizes. 


V. METHOD OF CALCULATING THE MOST ECONOMICAL 
DIMENSIONS 


Since the proposed standards listed in Tables 1 to 4 are inside 
dimensions of hosiery boxes, an addition was made to each dimension 
to take care of the thickness of the cardboard and the covering 
paper. This thickness is a variable, because of the different kinds 
of cardboard in use and the difference of the covering paper. In 
these calculations the maximum thickness of the boxes available has 
been used. 

The calculations in Tables 5 to 18, inclusive, have been made as 
follows: 

A=width of box+4 thicknesses of cardboard, etc.; xthe number 
of widths in a layer (C). 

B=length of box+4 thicknesses of cardboard, etc.; x the number of 
lengths in a layer (D). 

C=number of widths of boxes in a layer. 

D=number of lengths of boxes in a layer. 
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E=(CxD) =total boxes in a layer. 
60 or 
100 or} dozen of hosiery in case 


pee E =number of complete layers if 
boxes contain one dozen 
hosiery each (see G). 

G=number of boxes necessary to hold one dozen hosiery. 


= (Fx G) =number of complete layers. 


60 or 
I=100 or$— (4x £) = = number of dozens of hose (see & to convert to 
120 boxes) remaining over the complete layers. 


= (1x G) =number of boxes remaining over the complete layers. 


-7- number of layers necessary to take care of remaining boxes. 


elle: Sarl 
L=number of boxes over the extra layer or layers, when division E 


is not a whole number. 
M=extra layer necessary to take care of these extra boxes (see N). 
N=(H—TL) =number of empty boxes added to make the layer com- 
plete. These are known as “‘empties.”’ 
O=height of box+2 thicknesses cardboard and covering paper. 
P=(H+ K+ M) =total number of layers. 
Q=height of box+2 thicknesses of cardboard and covering paper x 
number of layers. 
2 (AX B)4+2 (AxKQ)+2 (BXQ) 
144 

ment or pile of boxes in square feet. 

Sa, Sb, Sc, etc., are the relative ratings of these areas based such that 
the lowest area for that type is 100. 

Groups I, II, Ill, IV, etc., in the tables show the combinations 
which occur when the width and length are varied to form the layers 
of different dimensions. Groups a, 0, ¢, etc., show the calculations 
for the various heights of boxes. 


= =area of surface of the arrange- 
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VI. UTILITY AND CONSIDERATION FOR THE USE OF THESE 
DIMENSIONS 


These calculations have been based on the standard hoisery box 
dimensions. It must be remembered that the calculated dimensions 
given are not the inside dimensions of the packing case, but are the 
outside dimensions of the assembly of empty hoisery boxes arranged 
’ as indicated. 

In the summary of minimum areas, Table 20, there have been col- 
lected all the arrangements which resulted in a minimum surface area. 
Table 20 will be useful to any manufacturer who ships only a few of 
these styles, for he can select from the list the arrangement resulting 
in the greatest economy. 

In Table 21 there has been prepared a list of the dimensions of the 
arrangements of boxes for the use of manufacturers shipping all styles. 
These dimensions were obtained by selecting the length and width 
dimensions which would permit the smallest area when all styles of 
hosiery of a certain type were considered. To use these dimensions 
it is necessary in a few instances to use a case slightly larger than the 
minimum given in Table 20, but it is thought that the saving resulting 
from the cutting of lumber or the manufacture of these boxes on a 
large production basis will warrant this. 

Since there is a tendency among the more progressive manufacturers 
toward the use of the standard hosiery boxes exclusively, the measure- 
ments given herein will serve as a means of supplying them with the 
dimensions for the most efficient hosiery case. 

There is a practice among packers of hosiery to make a slight addi- 
tional allowance in the width and height of the hosiery case, so that 
more rapid packing may be obtained. This should not be carried to 
the point where the boxes are packed loosely in the case, for it is this 
constant shifting of the boxes which causes the greatest amount of 
breakage. 

When the standard hosiery box dimensions were investigated, it 
was decided not only to make the hosiery fit snugly in the length and 
width, but to make the height slightly less, so that a slight compres- 
sion would result. The reason for this was that the hosiery would 
act as a support for the box and, in addition, insure the presentation - 
to view of unrumpled hosiery when the box was opened. 

This compression feature will be nullified if the case is made with 
too large a tolerance in the height. It may be well to sacrifice a slight 
loss in time of packing to obtain better conditions of the finished prod- 
uct at the receiving end. However, the necessity for some slight 
tolerance is obvious to take care of variations in the thickness of the 
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cardboard and covering paper and variations in the dimension of the 
box. It should be remembered that the thickness of box and cover 
paper which was added in these calculations was the maximum 
thickness of available boxes. 

The actual tolerance for any type is a matter of individual experi- 
ence and depends somewhat on the method of placing the boxes for 
packing. This can be taken care of individually by each manu- 
facturer. 

VII. SUMMARY AND CONCLUSIONS 


There has been presented here a method of calculating the most 
economical case for packing hosiery boxes, and by using this method 
the most desirable arrangement for each type of hosiery has been 
selected. These calculations have been based on the standard 
hosiery box dimensions, but a suggestion for obtaining the dimensions 
of a case when other than the standard boxes are used is given. 

The most desirable feature which recommends the use of these 
standard cases is the reduction of waste material in the construction 
of the case. The case with the smallest surface is most economical 
where other packing considerations are similar. Considered from the 
standpoint of a single case, the saving may be small, but the large 
quantity of hosiery shipped in cases makes this saving of primary 
importance. 

The adoption of the suggestion regarding the use of the dimensions 
in Table 21 by manufacturers of all styles of hosiery will promote 
better and more efficient packing and shipping systems by those manu- 
facturers, since the lengths and widths can be readily determined by 
this method, large quantities of this lumber can be made up and 
stored for convenient use. This plan might also be followed by the 
manufacturers of one or two styles. 

The adoption of uniform sizes of cases should be welcomed by the 
jobber, for he could then be better enabled to plan his storage space 
to the best advantage. Manufacturers of special types of cases 
would benefit also by the general adoption of these cases, for not 
only would the cost per case be reduced by any reduction in the 
surface area, but the parts could be made up on a large quantity 
production basis for the market would be certain. 


VIII. APPENDIX 


Ratios of the sides of a hexahedron to give minimum surface for a given volume: 
Let the sides of the hexahedron be a, ka, ca; k and c being ratios and a the 
largest side. 
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Then the volume (V) and surface (S) are, respectively, 


V =atke (1) 
S =2a? (k+ce+kc) (2) 
By substituting for a from (1) into (2) there is obtained: 
k+ct+ke 
S=2V°8 Gone (3) 


=2/3 (a) (14¢- af) = 2 9/3 (qe)! (+e-24) (4) 


for V fixed, S is a minimum at 


5S _ 6S 
dk sc” 
The zero values of the partial derivatives determine, respectively (k, c, #0), 
2c 
ssi +c (5;) 
2k 
ae Fe (5.) 


Hence, for, V and k fixed, minimum S determines c= which gives by sub- 


stituting in (2) 
S =6ka? (6) 


For V above fixed, minimum S determined by simultaneous solution of (4) 


and (5,) 
k=c=1 (7) 


Therefore, the cube is the hexahedron of minimum surface. 

In order to make use of values for a, ka, and ca, different values have been as- 
signed to k, and the ratios of the sides have been found which will give minimum 
surfaces for the conditions when one side is equal to the other multiplied by a 
constant. These ratios are given in Table 1. 


TABLE 1.—The ratio of the sides for different values of k, when hm 
Condition | Ratios 
i PVR pepe Sh Saeco huge ep betaine REO RE Vpn tebiy Uae Ne NNN ee EE. SRR SOG a:ka:ca= 1:1: 1= 30:30:30 
ly ee Oe Tee eee Ve OPE Oe, eee baie ee Me ges SIR ne eR a:ka:ca= 2:1:4/3= 60:30:40 
eee Se LIS Er TT TEE Fee eR D aah aH SPR e ai bea ee eR NO a:ka:ca= 3:1:3/2= 90:30:45 
ene ROR Pes oo) ee ee SENOS Geer UE cn etsy Ae ep ee SOUT ent Ome eee 8 a:ka:ca= 4:1:8/5=120:30:48 
7 nl Re ane EY Siete HERE aes eu gN RL Gryay EEN (urine eID Ty Ua ES uetasut Wass uy Be Sai aENte a:ka:ca= 5:1:5/3=150:30: 50 
Gel S ek ees ee gg aie lag i ee eae Sa See eee a eee a:ka:ca=1/2:1:2/3= 15:30:20 


In order to show what the effect would be if this side were increased or de- 
creased from the value which provides a minimum surface condition, this was 
calculated in terms of surface per unit volume, the results of which are given in 
Tables 2 to 7. These results are plotted in Figure 1. The less the surface per 
unit of volume the more economical the box. The value of ca has been taken in 
the tables such that the curves for all cases would be comparative. The curve 
holds for any multiple or division of the values for ca, since the surface per unit 
of volume is a unit quantity. 
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TABLE 2.—Condition 1, varying ca when k=1 the ratio a:ka:ca=1:1:1=80: 


30:30=minimum 
ca V yi/3 2/3 S S/ V2/8 
PEM aero ates exe Oe hays ya Uke MPHRE RY fMmIEE AY KE 3 ne: 4, 500 16. 51 272. 3 2, 400 8. 80 
10... Ree FE Baw REA BSS) Fob ka wee i Mee ee 9, 000 20. 80 432. 6 3, 000 6. 94 
1 Ue Ss DE oT OE Gb kn cu Re opti a BAe em BU) ae | oe 13, 500 23. 81 566. 4 3, 600 6. 36 
OD. ETO Teer es: Se ey ee eae 18, 000 26. 21 686. 4 4, 200 6.14 
OF. 1 « Ga enaeEO eR et Rea Met, ban htee seyh cs bens INN ote Mier n 22, 500 28. 24 795, 2 4, 800 6. 04 
30. on eR aE Ee es 2 Pa esas ea 27, 000 30. 00 900. 0 5, 400 6. 00 
5 1 en 2 LGR” irc AS oe SN ROAD eR OE ee oe 31, 500 31. 60 998. 6 6, 000 6. 02 
BQ) Rs 2 Rate ld Ped re A are SOE a eee 36, 000 33. 02 1, 089. 0 6, 600 6. 07 
abe okt Piet SP  Fis se, eR ee ee 40, 500 34.38 | 1,183.4 7, 200 6. 08 
0 gerne RT a a SO A ER ete meine te 45, 000 35. 57 1, 267. 4 7, 800 6.16 
BBs ee cE EEE, 0 LEE I Ch ap ee Be 49, 500 36.78 | 1,354.2 8, 400 6. 20 
CO ce ee ee Tee ek re oe ep See et 54, 000 37. 80 1, 428. 8 9, 000 6. 31 


S/ V2/3=surface per unit of volume. 


TaBLeE 3.—Condition 2, varying ca when k=2 the ratio a:ka:ca=6:3:4=60: 


50:40 
ca 4 vy v2; S Ss] V28 
PRM amE COL) Uoaapinuaisuutenunccatlenkee Mag ec eiiteaa! & 9,000] 20.80] 4326) 4,500 10.4 
1 alg Bi AES Rs Dre ev Sea Ta eT eay ee Aeris 22k 18,000} 26.20} 686.4} 5,400 7. 86 
15 es DONTE ON eA SR ee Ea 27,000} 30.00) 900.0} 6,300 7. 00 
pee a Suc uses EE ERTEN CIR G MIR ST ao tah 36,000} 33.02 | 1,089 7, 200 6.61 
O65. fapbihec cI a oe ieee ae ee 45,000] 35.57] 1,267 8, 100 6. 41 
mtn <I gROERESS TAURI WG Pe Ces PPA RE VETERAN 54,000] 37.80 1,429 9, 000 6.30 
Sie cafe UGC aE UE Sa bia it ee 63,000] 39.79] 1,584 9, 900 6. 25 
40. 2M SES es ee ee 72, 41.60 | 1,731 10, 800 6. 23 
ABS «oe Ao ed Be ada pa a el en fi Sore 81,000] 43.27] 1,875 11, 700 6. 24 
Dag oi ERO AI RGA Ted EATERS bel al 90,000} 44.81] 2,007 12, 600 6. 26 
i mamas ay on HH RUN GONE Oey Ue ery, SEE LLANES 000} 46.26 | 2, 144 13, 500 6. 28 
G05 Be CSU STI 1 Cs ee es ee 108,000 | 47.62 | 2, 266 14, 400 6. 34 


S/ V2/3=surface per unit of volume. 


TABLE 4.—Condition 3, varying ca when k=3 the ratio a:ka:ca=6:2:3=90: 


30:45 

ca V V1/3 y2/3 S S/ V2/3 
Ba ia ee capt OR er ane cl rk saaga ae ae Ee 13, 500 23. 83 566. 4 6, 600 HG 7 
10... BS ERT rae) Pree eae eae 27, 000 30. 00 900 7, 800 8. 67 
150. ee res De a a eee 40, 500 34.39 | 1, 183 9, 000 7. 60 
20... escheat UE hb a Lp eek Os 54, 000 37.80 | 1,429 10, 200 7.15 
D5... hones GUE re (EIST RL aan ad SON Une 67, 500 40.80 | 1, 664 11, 400 6. 86 
30... Se ed set CER ee 81, 000 43.27 | 1,875 12, 600 6. 73 
35... tee naa bin ae hip bre Ree noes eRe ger a eG 94, 500 45.58 | 2,079 13, 800 6. 65 
Yl WEMMALELS AUR G ITSO hour ee MENU pi mein) eon TNO 108, 000 47.62 | 2, 266 16, 000 6. 62 
45... SO ec a eee a ae 121, 500 49.58 | 2, 460 16, 200 6. 55 
BO: _ 2 gL hes bob kg ote Dare ain a Pepe areata 135, 000 51.30] 2, 632 17, 400 6. 62 
D5 be ce Moki cs ar ao Maer ely A 148, 500 53.00 | 2, 809 18, 600 6. 64 
GOS sore DE TRA Ee een an yen ome 162, 000 54.51 | 2,970 19, 800 6. 67 
GRA Be retain apie i, | A eR Aa aad Bi 175, 500 56.00 | 3, 136 21, 000 6. 70 
(1 TES GE PUG VRRP TPE OE SOPRA RANG ES Bl 5 189, 000 57.39 | 3, 283 22, 200 6. 76 


S/ V2/3=Surface per unit of volume. 
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TaBLe 5.—Condition 4, varying ca when k=4 the ratio a:ka:ca=20:5:8=120: 


30:48 
ca | V 
UF an ce aa es a is WEEDS EEA ERE dk SL ae eee 18, 000 
TS am SS Re aR eee See SR en a ee ee 36, 000 
Te BS Sets rs ae A eee 54, 000 
A emma ee Sa eee ee pe RR ke ea a Se ee Pk 72, 000 
pee er Ae wns Se Be Se 90, 000 
Ramee ape ci oe ao at ete eS Gee eo 108, 000 
Shas bE ES aes Ee ee Unga ee ge 126, 000 
GY oh 5 ER IRNNE Bae ak SE I AR ateh ee icp pee ene 144, 000 
FESR EE WIE as WES ciel SAS NER ey ne UE a 162, 000 
28a 2 Ue Ss Oe a Ok ae Se ane eee a ee 172, 800 
FD ae ade IE I Resa Te eS DE Sle ede ay MIR Se 180, 000 
Ppryepepeene aie Enc aL oe anon! Ten RCs Raye eran ae ae a2 198, 000 
pe pen acre eae tank eee an Sc aly he le oi oe Lee Nene he AN aye 216, 000 
Te Spe Se Ne oe en ee a ee 234, 000 


S/ V2/3=surface per unit of volume. 
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TABLE 6.—Condition 5, varying ca when k=5 the ratio a:ka:ca=15:3:5=150: 


v1/3 


V2/3 


30:50 
ca V 
| 
Fe ee Dn ns Oe fa re ae a 22, 500 
pape eee eS re IN Se ee 45, 000 
ie pte Mee ten a Nae Ee eee ny 2 eee S 67, 500 
Cee ee an PO ar ne aE a a ee oe ane 90, 000 
Peper mom chnatag le Ws as re DiS De Se ek ee eB 112, 500 
5 se eI SEI Yr Oe ara a ee 135, 000 
2D ne ee aE FA RS eA ce et Se ee 157, 500 
SD es Ne Se ee a See ee 180, 000 
cnn nee Se eee oe eet eee 202, 500 
i ae ee ue et Se 225, 000 
pf ets pt iy PEs BS ee eS 247, 500 
itp ee re ns eee el dt es Se 270, 000 
Sok SAE I ie ie ER Ee Sel ng ae RR OP EE 292, 500 
FU el etl ales CO EI eS eee ee Se ne 305, 000 
FO an i a ete ear tee 327, 500 


S/ V2=surface per unit of volume. 
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TABLE 7.—Condition 6, varying ca when k= % the ratio a:ka:ca=3:6:4=18: 


30:20 
of Vi vip v2 | S S/ 2/3 
Fy cece GES a ee ee cS 2, 250 13.11 171.6 1, 350 7. 88 
wg enn nan ee See nS ee ae 4, 500 16. 51 272. 3 1, 800 6. 62 
MUNN ate S51 oe ie ee 6, 750 18. 92 357. 2 2, 250 6. 33 
llores ee 9, 000 20. 80 432. 6 2, 700 6. 25 
Eo oi ne) a at aE ES I RL 11, 250 22. 41 501. 8 3, 150 6. 28 
clan ee = NOE i ee, Bee nae 13, 500 23. 83 566. 4 3, 600 6. 36 


S/ V2/3=surface per unit of volume. 


WasHineton, February 25, 1924. 
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